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(54) YCTPOt/ICTBO fl/lfl BblllPABJlEHUfl 
OBCA/JHOfl KO/IOHHbl 
(57) MaoGpeTeHue OTnocnTCfl k Hec}>TflHoii m 
ra30Bow npoM-dM m npeAMa3HaseH0 a^i» bw- 
npaB/ieHkta o6caAHow ko/iohhu (OK). Ue/ib - 
noobiiueHne. HaAeKHocTM pa6oTw ycTp-sa 3a 
CMeT npeAOTBpaiueHMji ero 3aKnnHWB3Hn« b 
CKBaxwHe npw OAnoapeMeHHOM skohomhm 
SHepropecypcoB 3a cmct o6ecneMeHM« B03- 
moxhoctm yMeHbOjeHun KpyT«mero mom6mt3. 
flnn 3Toro Kopnyc (K) 1 ycip-Ba MMeeT KOHMse- 
CKne npnMyio n o6paTHbie HanpaB/iflK>mne. a 
Ha ero HapyttHOvi noBepxHoc™ Bwno/iHeHu 
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KO/ibueBOfl na3 2 u paAManbHbie na3bi 10. no- 
c/ieAHMe mmcjot b nonepeMHOM ceneHnn K 1 
paBHOMepHOM3MeHflK)LuyK)Cfl rny6nHyA^fl pa- 
Ana/ibHoro nepeMemeHMfl po/imkod (P) 5 m 6. 
KOTopwe pa3Memenw a na3ax 10 c dosmowho- 
CTbio paAnanbHoro nepeMemennn. B xo/ibUG- 
bom naay 2 noc/ieaooaTenbHo c 

B03MO>KHOCTblO BpaiMCHMfl OTHOCMTG/lbHO npO- 

AonbHovi ocm K 1 ycTaHOB/icHW xo/ibija 3, 4 m 8 
c nasaMM 9 Ha o6pamcHHbix Apyr k Apyry no- 



BepxHociflx. rAe pacnono^KGHw BwcTynw. fl/iM- 
na na30o xo/ieq 3. 4 m 8 b nonepeMHOM n/iocxo- 
ctm K 1 paBHa Be/inHMHe paAMa/ibHoro 
nepeMetqeHMfl P5m6. MexAy xo/ibqaMM 3. 4 
M 8 C B03M0*H0CTbK> Bpau^eHns BOKpyr cBoevi 
ocm pa3MemeH btopom p»a P 5 h 6. B c/iyMae 
CMATMn OK Ha KaxoM-To ee y^actKe no BceMy 
nepuMCTpy BwnpaB/ieHne OK 6yAeT ocymecT- 

B/lBTbCfl HenOCpeACTOeHHOBCeMMMeTbipbMfl P 

5 w 6. 4 mji. 



H3o6peTeHne othocmtch k h6<J>t«hom m 
ra30BOM npoMwuj/ieHHocTii,.a mmghho k yd- 
poriCTBaM A/in BwnpaB/reHM» o6c3ahom ko/ioh- 

Hbl. 

Ue/ibK) m3o6pgtghmh jiBnaeTCH noBwwe- 5 

HUG H3AOKH0CTW pa60Tbl yCTpOMCTB3 33 c^eT 

npeAOTapaiueHUfl ero 3aK/iMHMBaHn» b ckb3- 
>Knne npn oahobpgmghhom skohommm ancpro- 
pecypcoo 3a cmgt o6ecneMeHnn yMGHbwcHMa 
Kpyifliuero MOMema. 10 

Ha <Jmr. 1 cxeMaxuMHO M3o6paxeHO npGA- 
naracMoe yctpomctbo; na <J>nr. 2 - paapc3 A-A 
na <J>wr. 1; Ha <pnr. 3 - pa3pe3 B-6 na (t>nr. 1; 
na <J)Mr. 4 - TpaeKTopuM nepeMemennw ocea 15 
BpaiAennn po/imkob, ncpcxaTbiBatomMxcfl no 

CMRTOM M HGCMRTOM CTGHK3M 06caAH0M K0/10H- 
Hbl. 

Yctpomctbo coctomt M3 UHnuHApuHecKoro 
HMetoiuero KOHMMGCxyio npaMyio m o6paTHyio 20 
Hanpas/ifliomyK) Kopnyca 1. na HapyKHOfi no- 
oepxHOCTM KOToporo BbinonHen KonbucBOM 
ina3 2, rAe noc/ieA0BaT6/ibHo pa3MeiueHw um- 
/imhapmmgckmg Ko/ibua. BepxHee 3 m hmwhgg 

4, MG)KAy KOTOpblMH yCTaHOB/lCHW C B03MO>K- 25 

HocTbK) BpameHHH Boxpyr caoeCH ocm bcpxhmm 

PHA PO/IMKOB 5 M HM>KHMM p«A pQ/lMKOD 6. CH36- 
WCHHblX p33MemeHHWMM B BGpXHeM W HMXHeM 
H3CT9X H3 MX TOPUOBWX nOBepXHOCTRX BblCTy- 

naMM 7. Me>KAy BepxHMM w hidkmmm pra3mm 30 
po/imkob ycTaHOB/ieHo cpeAHee lui/imhapmmg- 
CKoe KO/tbuo 8. BepxHee 3. cpeAnee 8 m hm)k- 
nee 4 UMnMHAPMMecKue xonbua BbinonneHbi c 
na3aMM 9 na o6pameHHwx APyr k APyry noaep- 
xhoctrx, rAe pacnonoweHu BbiCTynw 7 poam- 35 
kob. Po/imkm 5 m 6 yCTaHOBnenbi b na3y 2 m 
paAnanbHbix na3ax 10 Kopnyca. na3bi 10 Kop- 
nyca mmckit a nonepeMHOM ceMeHMM Kopnyca 
pdBHOMCpHO H3MenHK)myK)cn r/iy6MHy ot bw- 
CTynoa 11 k BnaAMHaM 12 Ann paAwa/ibnoro 40 
nepeMemeHMP poahkob. Konbua 3. 4 w 8 ycra- 

HOBneHW C B03MO>KHOCTbK) BpaiUeilMfl OTHOCM- 

Te/ibHO npoAO/ibHovi ocm Kopnyca, a a^mh3 
na30B 9 KO/ieu b nonepenHOii n/iocKocm Kop- 
nyca paBHa paAwa/ibHOMy nepeMemeHMK) po- 45 
/imkob. B Kopnyce BbinonHen oceBoii K^nan 13. 



Yctpomctbo pa6oTaeT c/ieAyK)iUMM o6pa- 

30M. 

ycTpowcTBO Ha KonoHHe 6ypM/ibHwx Tpy6 
cnycKaiOT b CKBaxuHy h npM aoctm>k6hmm mm 
BepxneM rpaHMUbi cmrtoto ysacTKa o6caAHOM 
Ko/iOHHbi cnycK npeKpaiuawT. 3aieM o^enb 
MeA^eHHo Bpau\aiOT xonoHHy 6ypM/ibHbix 
Tpy6. Ec/im KonoHna Tpy6 cbo6oaho BpamaeT- 
cn 3to yKa3WBaeT Ha to. mto phaw po/imkob 
BepxHMM 5 m HM3KHMM 6 (4>mi\ 1-4) eu\e ne 
B3aMMOAeMCTByK)T co CMHTbiM yvacTKOM 06- 

C3AH0M KO/lOHHbl, He3HaMMTe/1bHO yBG/IMHMB 

rny6MHy cnycxa ycTpotiCTBa, BHOBb apamaioT 
KonoHHy 6yp.MnbHbix Tpy6. /JanbHeMUJMM cnycx 
ydpOMCTBa npGKpaiuaiOT b tom c/iy^aG, ec/iM 

npM BpaiAGHMM KO/lOHHbl Tpy6 B03HMK36T CO* 
OpOTMBAeHMG GG BpameHMK), MTO CBMAeTG/lbCT- 

ByeT 06 ynopc po/imkob ydpOMCTBa b cmwtwm 
ynacTOK o6caAHOM ko/iohhw. flocne aroro co- 

3A3K>T UMpKy/lJIUMIO npOMblBO^HOM >kmakoctm 
B CKB3>KMHe, KOTOpaw npOXOA^T MGPG3 ocesoM 

xaHa/i 13 Kopnyca 1 m nocne BwxoAa M3 Hero 
oMbisaeT po/iMKM m cnoco6cTByeT mx oxnaxAG- 

HMK). flpM BpaU4GHMM KO/lOHHbl 6ypM/lbHblX 

Tpy6 apaiuaeTCR KOpnyc 1 ycTpoiiCTBa, npM 

3T0M pO/IMK, HaXOA»UJMMCfl BO BnaAMHG 12 p3* 

AnanbHoro na3a 10 Kopnyca (<|)Mr. 4). oica3biBa- 

GTC« npM>K3TblM OAHOBpGMGHHO K CMWTOM 

ctchkc o6caAHOM ko/iohhw m AHy paAMaibHOro 
naaa Kopnyca. B pe3ynbTaie Mero rpovicxoamt 
ncpcKaTbiBaHMG po/iMKa no ynoM«nyTWM no- 
sepxHocTHM o6caAHOM ko/iohhw m Kopnyca yc- 
TpoMCTaa. B to xe speMa po/imk. 
pacnonoxGHHWM c npoTMBonono>KHOM CTopo- 
Hbi xopnyca 1, ynMpaeTCR a HGCMsnyio CTeHKy 

06caAHOM KO/lOHHbl M n6peK3TbJB3GTCfl OAHO" 

BpeMeHHO no 3tom noscpxHocTM m Any paAM- 
a/ibHoro na3a Kopnyca. npM 3tom 
nanpas/iGHMG nepcxaTbiBaHMn po/imkob m apa- 
meHMe, CBW3aHHwx c hmmm eepxHero, cpeAne- 
ro m HMXHGro UM/iMHApMMecxMx Koneu 3. 8 M 4, 
coanaAacT c nanpas/ieHMCM BpaiueHMR xopny- 
ca 1 ycTpoiiCTBa. B npouecce nepexaTwaaMMfl 
ponMKOB no AHy paAManbHoro na3a 10 ohm m3 
BnaAMHbi 12 nepeMciua»orcn Ha BepujMHy 11, 
mto conpoBOXAacTcn npuHyAMTenbHWM aw- 
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.AOMwenneM po/iMKoo H3 Kopnyca nofl AGmct- 
BweM 003HMKaK>mero 6oKoooro (Bbinpao/iflK)- 

IMeroJ yCHHMP. flpil BUABMtteHMM pO/IHKOB MX 

ewcTynw 7 nepeMemaKUca no na3aM 9. koto- 
pwe npe/iycMOTpeMu o Ko/ibuax 3, 4 m 8. flpw 
3tom TpaeKTopmi nepeMeu4eHM« ocu Bpsme- 
hmh {)o/imk3. nepeKaTweaioiMerocfl no HecM«- 

TOM CTeHKe 06C3AH0M KO/IOHMU, 6yACT UMCTb 

bma OKpyxHocTM, noK33aHHOM Ha (J>nr. 4 
cn/iowHOM /lUHMew, ueHTp kotopom coBna^aeT 
c ueHTpoM o6c3ahom Ko/iOHHw. Ocb we Bpa- 
meHM« po/inKa. nepeKaTbiBaioaierocfl no cma- 
tom deHKG Ko/iOHMbi m BbinpaB/ifliomcro C6. 
6yAeT nepeMeiuaTbcn no napa6o/iMMecKOM 
TpacKTOpMw, KOTopaw noKa3aHa Ha tom >kq <f>n* 
rype nynKTMpnoM /imhmcm. 3to npowcxoAUT 
M3-3a Toro. mto yen/me, neo6xoAUMoe ai« bu- 
npaBneHMfi cmhtoto ynacrxa o6caAnoPi ko/toh- 
Hbi BcerAa Menbiue ycwnnfl, nco6xoAWMoro 
A/i» nepBHMHow Ae<|>opMaumi tom xe ko/iohhw. 
Po/imk, nepeKaTuaaioiuMMcw no HecMHTow 
cieHxe o6caAHow kohohhu, nepeMemawcb M3 
BnaAMHw 12 na aepwwHy 1 1 /\Ha paAwa/ibHoro 
na3a. OTOABuraeT Kopnyc 1 ycTpoiidea ot ne- 

CMHTOW CTeHKM 8 CTOpOHy CMflTOM. BblABlDKC" 

Hwe po/iukob M3 Kopnyca npexpauiaeTCfl 
nocne AOCTMxeHMn mmm sepujuH 1 1 AHa paAM- 
a/ibHoro na3a. MaKcwMa/ibHoe paccTOHHwe* hb 
KOTopoe nepeMeiuaeTCfl po/imk. BbinpaB/isio- 
immm cM«ryio CTewKy o6caAHOM ko/iohhu. 6y- 
Aer paano cyMMe pscctohhmm. Ha KOTopue 
BWABnraK)TC« M3 Kopnyca ynoMHHyTUM m npo- 
TMBO/ie>KamiiM eMy ponuxn. B c/iynae cmatmh 
o6c3ahom ko/iohhw Ha KaxoM-To ee y^acTxe no 
BceMy nepuMeTpy Bwnpaa/ieHue xonoHHw 6y- 
Aer ocyiueCTB/i»TbCJi HenocpeACTaeHHO sce- 

MM HeTbipbMfl PO/1MK3MM. Tskmm o6pa30M. B 

npouecce OAHoro o6opoT3 Kopnyca 1 ycTpoM- 
CT83 Bwnpaa/iseTCfl ynacTOK o6c3ahom ko/ioh- 
hw. paBHbiM no A/»HHe cyMMapnoa bwcotc 
B.epxHero m HMxnero p«aob po/imkob, flna bu- 
npaB/ieHwsi HM*enewamMx cmhtwx ysacTKOB 
o6caAHOM ko/iohhw ycTpoMCTBO AonycxaiOT n 
noBTop»K)T onucaHHwe onepauMM. 



ycTpowcTBO cnycKacTC* Ha r/iy6wMy 3000 
m Ha 6ypn/ibH0M xo/iOHne AnaMerpoM 140 mm 
(Mapxa da/in K. To/imnna CTenxM 10 mm), flpw- 
BeAeHHWM sec 1 nor. m t3kom ko/iohhw paseH 
5 Pnp = 38,8 kTc/m. npeAen TeKy^ecTM a fe ic = 
5000 xrc/cM 2 . 

Bee ace* 6ypn/ibHoii ko/iohhw 6yAeT 
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P = 38,8 -3000= 116400 icrc. 

ripw K034>(()MuneHTe 3anaca npoHHoem 
K=1,3 



15 °aoo. j-j- =3846 kTc/cm^ 



20 



a np =^f3rLc : (1) 
P 



a„ = 



'h - « 

^>ceM.TpyGw 



S C eM.Tpy6w = 40. 7cm 2 ; 



25 „ M= 1^00 = 2860 Kf - C/CM 2 



30 



MOMeHT conpoTMB/iennn KpyveMMto 



35 



40 



rAe Dud- cooTBeTCTseHHo HapyxHbiw m 

BHyTpeHHUM A^3MeTpbl 6ypn/1bHOM KO/IOHHW. 

m; 



n p ii m e p, flonycTMM o6caAH3» xonoHHa 
AwaMeTpoM 299 mm (Mapica ciann K. ToniuwHa 
CTeHKM 12 mm) CMATd Ha rny6wHe 3000 m. fln» 
Tpy6 TdKOM npoMHocTM HapyxHoe Asa/ienne. 
npw kotopom HanpfljKCune b rene Tpy6bi aoctm- 
raeT npeAe/ia TeKyqecTw. psbho 130 xrc/cM 2 . 

3T0 3HaMMT. MTO fl/Jfl CMflTHH o6C3AHWX KO/)OHH 
yKd33HHOt1 npOMHOCTM AOCTaTOHHO HapyxHoe 

AaB/ienne nop«Axa 130 Kf c/cm 2 . fln« Bbinpaa- 
zieHMfl T3KMX ko/iohh Tpe6yeTC« T3KXe A3B/ie- 
Hue (m/im 6oxOBoe BunpaB/inwmee yennwe) b 
npeAe/isx 130 xfc na KaxAww KaaApaTHbiM 
csHTMMeTp xoHT3KTa pa6onero 3/ieMeHTa (o 
ABhhom c/iywae po/imkob ycTpowciaa co cma- 

TOM CTeHKOM o6C3AHOM KO/IOHMW. 



w = 3J4_0J4f (1 _ 0864) = 
= 0.000244 m 3 = 244 cm 3 . 

45 143(1) 

^ f Kac — »/ np ~ f/ h 



r K3C = 



50 



V 3 



0TKyA3 AOnyCTMMbJM MOMeHT, C KOTOpUM 

55 moxho CKpysnB3Tb 6ypnnbHyK) xo/iOHHy a^« 
npwBeAeHM« ee bo Bpaiuenwe. 6yAeT 

M^Y^^o^ /3846 ^ 2860 r 
=361 120 Kf 3 - cm = 3611 Kf m. 3 
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Tor/ia ycM/ine. B03HWKaK)iuee ot aioro mo- 

M6HT3, COCT39MT 

O = — = 3611 = 40573 kO 
Dt 0.089 quDMKIC - 

2 

rAe Di - HapyxHbiti AwaMeTp Kopnyca yCTport- 
CTBd (n3roTaB/iMBaeTcn M3 YBT A^aMeTpoM 
178 mm), m. 

flpw Bbtcoye OAHoro po/iMKa 100 mm. ams- 
Meipe 40 mm m BbiABnxeHnn xaxcAoro po/inica 
M3 Kopnyca ycTpowcTBa na 5 mm nnoiuaAb koh- 

T3KT3 Skom, POAMKOB CO CMflTOM CTeHKOM 06" 

caAHOfl ko/iohhw 6yAeT n3MeHHTbca ot 1 ao 
145 cm 2 . 

BoKOBoe BbinpaB/inioiuee ycunne, coaAa- 
BaeMoe ycTpowcTBOM, paBHo 



3to ycunne no Mepe BbiABMwenufl po/iu- 
kob M3 K3H3BKM xopnyca vcTDOtiCTaa 6vneT 

M3MeHBTbC« OT 40573 AO 280 Kfc/CM 2 ,MTO 

3H3MMTe/ibH0 npeBocxoAMT yen/we. Heo6xoAM- 
Moe A^« Bwnpa8neHM« paccMaTpuBaeMofl 

CMflTOM 06caAH0VI KO/IOHHbl. 




(pup2 



(DopMyna n3o6peTeHM« 

YCTpOMCTBO A™ BbinpaB/ieHHB 06C3AHOM 

kohohhw, BK/iKmaiomee icopnyc c kommhcckm- 
mh npPMOM m o6paTHOft nanpaBnflKDiUMMM m 
5 KO/it>ueBbiM naaoM Ha napywHOrt noaepxno- 
cth, noc/ieAOBaTe/ibHO ycTaH o B/ieHHbie b 
KO/ibuesoM naay xopnyca xo/ibqa c na33MM Ha 
B33HMHO o6paineHHbix nosepxHOCTflx, ycTa- 
HoaneHHbie Ha icopnyce Me*Ay xo/ibuaMM c 

10 B03MO)KHOCTbK) BpatHCHHfl pOAMKM C BblCTyna- 

mh b Bepxnert m HMKHeu Mdcmx. pacno/ioweH- 
HbiMM b naaax xoneu. OT/iMHaiomeec» 

TGM, MTO, C Ue/lbK) n08UUJCHlin HdAOKHOCTM 

paOoTbi ycTpo&CTBa 3a CMeT npeAOTBpameHHH 
15 ero 3aK/iMHMBaHMR b cxBaxMHe npn OAHOBpe- 
M6HH0M 3KOHOMMM 3HepropecypcoB 33 CMeT 
d6ecneMeHwn yMeHbiueHuq xpyTfliuero MOMeH* 
T3, Ha HapyxHoR noBepxHocTw xopnyca bw- 
noAHeMbi paAnanbHbie na3w, wMeiomMe b 
20 nonepeMHOM ceneHnn Kopnyca paBHOMepHo 
H3MeHflioiuyiocn rny6nHy j\na paAwanbnoro 
nepeMeu4eHMA poamkob, npuneM po/imkm pa3- 
Metuenbi b paAvianbHwx naaax Kopnyca c 
B03MO>KHOCTbK> paAMa/ibHoro nepeMeme- 

25 HMfl, KO/lbUa yCTaHOBAeHbt C B03MO)KHOCTbK) 

BpameHMfl oTHOCMTenbHo npoAonbHovi ocw 
Kopnyca, 3 a"mh3 na30B xo/ieu 3 nonepeMHOrt 
n/iocKOCTM Kopnyca paBHa aennMUHe paA^a/ib- 
Horo nepeMeuieHMfl po/imkob. 

30 
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(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[see Russian original for figure] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 1 0 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 



Page 5 



1663180 



1663180 
6 

The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re i 
= 38.8 kgf/m, the yield stress is o y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P= 38.8-3000= 116,400 kgf. 

For a safety factor K = 1 .3 

a_, tfe = ^ = ^-°=3846kgf/cm 2 

p 



c„ = 



c 

^pipe cross section 



Spipe cross section ~ 40.7 cm^ ; 

an = 1I^? =2860kg f/cm 2 



The torsional moment of inertia is 

kD 3 



W 



16 V / 



d 0.12 nor . 
a=— = — - = 0.86 
D 0.14 



where D and d are respectively the outer and inner diameters of the drillstring, m; 



From (1) 



16 

= 0.000244 m 3 = 244 cm 3 . 

O 2 2 2 



X tan ~ V 



_ __2 
Urn °n 



" IV V 3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



M=w j?L_vi = 244 j 



384#-286tf 



3 

= 361 120 kgfcm = 3611 kgfm. 
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Then the stress arising from this torque is 

_ M 3611 , AC70I { 

Q = — = = 40573kqf . 

Dj 0.089 y 

2 

where £>i is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 

Q 

Qstragttening ~ c 

Hon 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, w.th the aim o 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are d.sposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 



A— A 

[see Russian original for figure] 



Fig. 2 



B—B 



Fig. 3 
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